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PROBLEM TO BE SOLVED: To apply and plot with high 
accuracy at high speed a paste pattern of a desired 
shape at a desired position on a substrate. 

SOLUTION: A substrate 7 is mounted opposite to a 
nozzle 1 on an adsorption base 13, and while paste held 
m a . p f ste ndcfin S cylinder 2 is discharged onto the 
substrate 7 from the nozzle 1. the substrate 7 is moved 
in the x-axrs direction and in the y-axis direction 
according to the rotation of ball screws 20, 21, thereby 
plotting a paste pattern of a desired shape on the 
substrate 7. On the adsorption beee 13, a mark 13 for 
measuring the thermally extended and contracted quantity 
h provided. While monitoring it by an image recognizing 
camera 11a, the batt screws 20, 21 are rotated by a 
prescribed quannty to measure a deviation of the actual 
position of the mark 19 for rneasuring the thermally 
extended and contracted quantity moved by this rotation 
from a position of the mark 19 for measuring the 
appropriate thermally extended and contracted quantity 
by the rotation of the desired quantity of the ball 
screws 20, 21. According to this deviation, the rotated 
quantity of the bad screw* 20, 21 for a moving distance 
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CLAIM + DETAILED DESCRIPTION 



(Claim(s)] ~ ~ ~ ~ 

[Claim 1] [ making the paste which lays a substrate on a table so that the paste delivery of a 
nozzte may be countered, and is stored by the paste storage cylinder breathe out on this 

rn^n Th k S deHVery 1 ChanQe ^ reV ° ,Uti0n ° f 3 ba » SCrew int ° the transfatory 
movement, and by [ of th,s nozzle and this table ] moving either in the direction of arbitration as 
a migration member at least In the paste coating machine which drew the paste pattern of 

2l£ hi" 6 SUbStrate A St0ra9e ^ t0 m6m0riZe *** lnformation whi <* ^ws the 
relation between the location of this migration member for a mark being prepared in this 

mtgraton member, and drawing the paste pattern of this desired shape on this substrate and 

the rotation of this ball screw, A Measurement Division means to detect the movement 1 

magnitude of this mark in accordance with migration of this migration member, and to measure 

he amount of elasticity of this ball screw, An amendment means to amend the rotation of this 

ball screw to each location of this migration member in this information memorized by this 

storage means according to the measurement data based on this Measurement Division 

oTm 0 ?LT 19 'Tri" 9 CharaCterized b * ha ™9 * drawing means to make the paste 

pattern of th.s request draw, on this substrate by moving this migration member according to 

this information amended with this amendment means. 

[Claim 2] [ said amendment means ] in Claim 1 so that the degree of shrinkage of a ball screw 
may be obtained from the measurement data based on said Measurement Division means and 
the paste pattern of desired shape may be drawn by the desired position of a substrate 
according to this degree of shrinkage The paste coating machine characterized by being what 
amends the rotation of said ball screw in the information memorized by said storage means. 
lCla.m 3] On a substrate, in Claim 1, face drawing two or more paste patterns, and [ said 
amendment means ] Carry out by putting in block amendment of the rotation of said ball screw 
about th.s each paste pattern, store each of that amended rotation in said storage means and 
( said drawing means J The paste coating machine characterized by drawing two or more paste 
patterns continuously on said substrate when each amended this rotation which is stored in said 
storage means is read and only each rotation rotates said ball screw 

[Claim 4] It is the paste coating machine characterized by being what measures elasticity of said 
ball screw to every for drawing of the paste pattern of following any number after said 
Measurement Division means draws the paste pattern of any number in Claim 3 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By this invention's relating to a paste coating machine, and changing the 
relative position relation between this substrate and this nozzle according to the revolution of a 
ball screw, making % paste breathe out from a nozzle on the substrate especially laid on the 
table It is related with the paste coating machine which was made to carry out spreading 
drawing of the paste pattern of desired shape on this substrate. 
[0002] 

[Description of the Prior Art] [ making the substrate laid on the table counter the nozzle fixed at 
the head of the paste storage cylinder by which the paste was stored, and making a paste 
breathe out from the paste delivery of a nozzle ] By [ of a nozzle and a substrate ] moving either 
to X and Y shaft orientations to another side at least, and changing the relative position relation 
of these between [ the paste coating machine using the regurgitation drawing technique which 
applies a paste by a desired pattern on a substrate ] For example, by rotating the ball screw 
which installed the table equipped with the nut possible [ sliding ] freely, and was screwed 
[ table ] in this nut in the linear guide top, the revolution of this ball screw is changed into the 
translatory movement of a table, and the relative position relation between a nozzle and a 
substrate is changed. 

[0003] [ an example of such a paste coating machine / are indicated to JP,H2-52742 A, and / 
according to this ], for example An insulating substrate is used as a substrate and he is trying to 
form a desired resistance paste pattern on an insulating substrate by making resistive paste 
breathe out from the paste delivery at the head of a nozzle on this insulating substrate. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to raise productivity in the above-mentioned 
conventional technology, when a spreading rate is gathered, between the ball screw and nut 
which drive a table, for example, friction arises and By the way, this sake, A ball screw carries 
out a temperature rise, it expands also in the die-length direction, and it happens that the overall 
length of a ball screw will be extended. 

[0005] On the other hand although the relative position relation of a nozzle and a substrate, i.e., 
the movement magnitude of the table which is laying the substrate, is decided by the rotation of 
a ball screw As mentioned above, if a ball screw develops, the real lead of actuation of a ball 
screw, i.e., the amount of the table to the rotation of a ball screw, (movement magnitude) will 
become large, and the paste pattern of desired shape will no longer be obtained. In order to 
keep elasticity of such a ball screw from breaking out, a table must be moved slowly. 
[0006] Thus, the location on the substrate which carries out spreading drawing, and the 
configuration of a pattern are set up by positional information. In the paste coating machine of 
composition so that a ball screw may be rotated based on those positional information and the 
relative location between a table and a nozzle may be changed, when it was going to draw the 
paste pattern at the high speed, there was a problem that sufficient precision for the drawn 
paste pattern was riot acquired. 
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[0007] The object of this Invention solves this problem and there is in providing the location of 
the request on a substrate with the paste coating machine which enabled it to carry out 
spreading drawing of the paste pattern of desired shape at a high speed moreover at high 
degree of accuracy. 

[0008] Other objects of this invention are to provide the location of the request on a substrate 
with the paste coating machine which moreover continues the paste pattern of desired shape at 
a high speed at high degree of accuracy, and enabled it to cany out spreading drawing 
irrespective of the ambient temperature in the time of a spreadirig drawinq start 
[0009] 

[Means for Solving the Problem] [ this invention / making the paste stored by the paste storage 
cylinder breathe out on a substrate from a nozzle ] in order to attain the above-mentioned object 
By [ with the table which changed the revolution of the ball screw into the translator/ movement 
and carries this nozzle and this substrate ] moving either in the direction of arbitration as a 
migration member at least In the paste coating machine which drew the paste pattern of desired 
shape on this substrate A storage means to memorize the information which shows the relation 
between the location of this migration member for a mark being prepared in this migration • 
member, and drawing the paste pattern of this desired shape on this substrate, and the rotation 
of this ball screw, A Measurement Division means to detect the movement magnitude of thjs 
mark in accordance with migration of this migration member, and to measure the amount of 
elasticity of this ball screw, An amendment means to amend the rotation of this ball screw to 
each location of this migration member in this information memorized by this storage means 
according to the measurement data based on this Measurement Division means,' By moving this 
migration member according to this information amended with this amendment means, it has a 
drawing means to make the paste pattern of this request draw, on this substrate. 
[0010] When the above-mentioned migration member is used as the above-mentioned table by 
this composition, for example, From the movement magnitude of the mark prepared in this 
table, change of the location of X of the table by the heat elongation.of the ball screw which 
drives a table, and Y shaft orientations is measured, and the rotation of the ball screw 
corresponding to the positional information on a paste pattern is amended from this 
measurement data. For this reason, even if there is heat elongation of a ball screw, the relative 
displacement of a nozzle and a substrate does not change, but it is highly precise in the 
configuration of a request at the place of a request of a paste pattern, and spreading drawing 
can be earned out succeeding a high speed. 
[0011] 

[Embodiment of the Invention] With reference to the embodiment of this invention, it explains 
hereafter. 

[0012] Drawing 1 is the outline perspective view showing one embodiment of the paste coating 
machine by this invention. 1 a nozzle and 2 a paste storage cylinder (or syringe) and 3 An 
optical range finder, A Z-axis table and 4b a camera supporter and 5 an X axis table and 6 for 
4a A Y-axis table, A substrate and 8 for 7 theta shaft table and 9 the stand section and 1 0 A Z- 
axi 3 table supporter, An image recognition camera and 1 1b a lens-barrel and 12 nozzle support 
and 13 for 1 1a The adsorption base of a substrate 7, 14 - a control unit, and 15a-15c - as for 
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external storage and 19, a monitor and 17 are [ an X-axis ball screw and 21 ] Y-axis ball screws ^ 
the mark for the amount measurement of heat elasticity, and 20 a keyboard and 18 a servo 
motor and 16. 

[0013] In this drawing, X axis table 5 is fixed on the stand section 9, and a pivotable X-axis ball 
screw carries out the distraction to X shaft orientations with a servo motor 15b, and it is 
prepared in this. On this X axis table 5, the Y-axis table 6 is carried movable by the linear guide 
prepared there in X shaft orientations, and X axial bolt screw thread 20 is screwing in the nut 
which was prepared in\he base of this Y-axis table 6 and which is not illustrated. Moreover, on 
this Y-axis table 6, the pivotable Y-axis ball screw 21 carries out the distraction to Y shaft 
orientations with a servo motor 15c, and it is prepared. And theta shaft table 8 is further carried 
movable by the linear guide prepared there on this Y-axis table 6 in Y shaft orientations, and Y 
axial bolt screw thread 21 is screwing in the nut which was prepared in the base of this theta 
shaft table 8 and which is not illustrated. The adsorption base 13 is being fixed on theta shaft 
table 8. Vacuum absorption is fixed so that each of that side may be set to X on this adsorption 
base 13 and a substrate 7 may become, for example in parallel with Y shaft orientations, this 
theta shaft table 8 - moreover, it consists of a part for the upper part to which the adsorption 
base 1 3 was fixed, and a part which was attached to the linear guide of the Y-axis table 6 and 
which was carried out, and the amount of this upper part is rotatable to theta shaft orientations 
centering on that center position to a part for the (bwer part. 
[0014] The substrate 7 carried on the adsorption base 13 is movable to X and Y shaft 
orientations with control actuation of the servo motors 15b and 15c by the control unit 14. 
Namely, if the X-axis ball screw 20 rotates, the Y-axis table 6 will move to X shaft orientations, a 
substrate 7 will move to X shaft orientations, if a servo motor 15b drives with the control unit 14, 
and a servo motor 15c drives The Y-axis ball screw 21 rotates, theta shaft table 8 moves to Y 
shaft orientations, and a substrate 7 moves to Y shaft orientations. Therefore, when servo 
motors 15b and 15c drive with the control unit 14, only the distance of arbitration will move a 
substrate 7 in the direction, of arbitration in a field parallel to the stand section 9 through X axis 
table 5 and the Y-axis table 6. Moreover, theta shaft table 8 is rotated by theta shaft orientations 
centering on the center position with the servo motor 1 5d shown by drawing 3 . 
[0015] Moreover, the Z-axis table supporter 10 is installed on the stand section 9, and the Z-axis 
table 4a is attached to Z shaft orientations (sliding direction) movable at this. And the nozzle 1 , 
the paste storage cylinder 2, and the optical range finder 3 are laid In this Z-axis table 4a. 
Control actuation of Z shaft orientations (sliding direction) of the Z-axis table 4a is performed by 
the control unit 14. That is, if a servo motor 15a drives with the control unit 14, the Z-axis table 
4a will move to Z shaft orientations, and a nozzle 1, the paste storage cylinder 2 t and the optical 
range finder 3 will move to Z shaft orientations in connection with this. 
[0016] It is combined with the paste storage cylinder 2 through the nozzle support 12 attached 
at the head of the paste storage cylinder 2, and the nozzle 1 is positioned near the bottom of the 
optical displacement meter 3 as a range finder by this nozzle support 12. 
[0017] Drawing 2 is the perspective view expanding and showing the parts of the paste storage 
cylinder 2 in drawing 1 , and the optical range finder 3, and 12a is the connection section and 
has attached the same sign to the part corresponding to drawing 1 . 
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[0018] the distance between the paste delivery whose optical range finder 3 is the head (soffit) 
of a nozzle 1 in this drawing, and the top face of a substrate 7 - non-contact - and it measures 
by the Misumi ** method. 

[0019] That is, the soffit section of the optical range finder 3 is deeply cut in the shape of a 
triangle, two Slant faces which counter this infeed part are formed, and the photo detector of 
plurality [ light emitting device / one ] is prepared in another side at one side of these slant 
faces, respectively. The nozzle support 12 is attached at the head of the paste storage cylinder 
2, the connection section 12a is carrying out the distraction to the lower part of the above- 
mentioned infeed section of the optical range finder 3, and the nozzle 1 is attached to the head 
underside. 

[0020] [ the light L emitted from the light emitting device prepared in the above-mentioned infeed 
section of the optical range finder 3 ] As an alternate long and short dash line shows, the lower 
part location of the nozzle 1 on a substrate 7 ( drawing 1 ) is irradiated, one in two or more 
above-mentioned photo detectors receives the reflected light from there, and the paste delivery 
of a nozzle 1 and spacing (distance) of a substrate 7 are determined from the location of the 
photo detector which received light. 

[00211 So that the light L from a light emitting device may irradiate the surface of the substrate 7 
just under a nozzle 1 when the distance between the paste delivery at the head of a nozzle 1 
and the top face of a substrate 7 is right distance Arrangement of the light emitting device in the 
physical relationship and the optical range finder 3 of a nozzle 1 and the optical range finder 3 
and the photo detector etc. is set up. Therefore, if the distance between the paste delivery of a 
nozzle 1 and a substrate 7 changes, the radiation position of the light L from a light emitting 
device will shift from the location just under the nozzle 1 on a substrate 7, and, as a result, the 
light-receiving state in a photo detector will change. Thereby, the distance between the paste 
delivery of a nozzle 1 and a substrate 7 is measurable. 

[0022] When a substrate 7 moves to-X and Y shaft orientations and the paste pattern is formed 
so that it may mention later, If the irradiation point (this is hereafter called measure point) S on 
the substrate 7 of the light L from a light emitting device crosses the already formed paste 
pattern, an error will arise by the thickness of a paste pattern at the measurement value of the 
distance between the paste delivery of a nozzle 1 and the surface of a substrate 7 by the optical 
range finder 3. Then, in order that a measure point S may not cross a paste pattern as much as 
possible, it is good to make into a measure point S the location which shifted from the point 
(henceforth an applying point) from a nozzle 1 to a substrate 7 top dropped [ paste ] to the 
oblique direction to X and a Y-axis. 

[0023] In addition, if the paste in the paste storage cylinder 2 is used up, exchange (this 
exchange is called nozzle replacement) of the paste storage cylinder 2, the nozzle support 12, 
and a nozzle 1 by which unitization is earned out will be performed. A nozzle 1 is attached so 
that it may be in agreement with a certain setting-out location where an applying point tends to 
apply the paste On a substrate 7, but the location of a nozzle 1 may change before and after 
nozzle replacement by the paste storage cylinder 2. dispersion of the installation precision of the 
nozzle support 12 and a nozzle 1, etc. 

[0024] However, when an applying point is in the tolerance (delta X, delta Y) of the magnitude 
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beforehand set up centering on the setting-out location which should actually be applied, the 
nozzle 1 shall be attached normally. However, deltaX is the width of X shaft orientations of 
tolerance, and, similarly dellaY is the width of Y shaft orientations. 

[0025] It returns to drawing 1 and the mark 19 for the amount measurement of heat elasticity for 
measuring elasticity of the X-axis ball screw 20 or the Y-axis ball screw 21 is formed in a 
location which is not hidden by the substrate 7 carried inthis in the adsorption base 13. 
[0026] Moreover, the camera 1 1 a for image recognition equipped with Lens-barrel 1 1 b is \ 
attached to the Z-axis table supporter 1 0, and it is used for it for the read of Measurement 1 
Division of the localization after recognition of the location in the time of initial position setting 
out of a substrate 7 etc., or exchange of a nozzle 1, and spacing of a nozzle 1 , and the mark 19 
for the amount measurement of heat elasticity etc. This image data is supplied to the control unit 
14, and is used for control of each part. Moreover, in a monitor 16, this image, input data of a 
keyboard 17, etc. are displayed. 

[0027] The data from the optical range finder 3, an image processing system ( drawing 3 ), etc. 
are supplied through an external interface ( drawing 3 ), and the control unit 14 drives servo 
motors 15a-15d (see drawing 3 about a servo motor 15d) according to this. Moreover, the data 
about an each motors [ 15a-15d ] actuation situation are fed back to the control unit 14 from the 
encoder formed these servo motors 1 5a- 1 5d. 

[0028] In this composition, if the substrate 7 which makes rectangular shape is laid on the 
adsorption base 13, the adsorption base 13 will carry out vacuum absorption of the substrate 7, 
and will carry out fixed holding. And by rotating theta shaft table 8, the sense is set up so that 
each side of a substrate 7 may become parallel to X and each Y-axis. By carrying out drive 
controlling of the servo motor 15a based on the measurement result of the optical range finder 3 
after an appropriate time, the Z-axis table 4a moves caudad, and it is dropped until the distance 
between the paste delivery of a nozzle 1 and the surface of a substrate 7 turns into a regular 
distance from the upper part of a substrate 7. 

[0029] Then, it is breathed out from the paste delivery of a nozzle 1 by the paste supplied 
through the nozzle support 12 from the paste storage cylinder 2, and [ this ] X axis table 5 and 
the Y-axis table 6 move suitably by the drive controlling of servo motors 15b and 15c, and a 
paste is applied by this by the pattern of desired shape on a substrate 7. 
[0030] The paste pattern which it is going to form is convertible in the distance of X and Y shaft 
orientations. For this reason, if the data for forming the pattern of desired shape are inputted 
from a keyboard 17, the control unit 14 will change this data into the pulse number given to 
servo motors 15b and 15c, ah instruction will be outputted, and drawing will be performed 
automatically. 

[0031] Drawing 3 is the block diagram showing one example of the control unit 14 in drawing 1 . 
As for 14a f a motor controller and 14cb a microcomputer and 14b An X-axis driver, 14 cc of Y- 
axis drivers are attached, theta shaft driver and 14ca are [ theta shaft motor and E of an image 
processing system and 14e (a Z-axis driver and 14d) (an external interface and 15d) ] paste 
patterns, and an encoder and 19 attach 14 cds of the same signs to the part corresponding to 
drawing 1 . 

[0032] In this drawing, Microcomputer 14a contains RAM which memorizes ROM which stored 
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the processing program, and various data, CPU which performs the operation of various data, 
etc. 

[0033] From a keyboard 17, the data which specify the configuration of the paste pattern which 
is going to draw as a request, the data which specify the distance between a nozzle 1 and a 
substrate 7 as a request, etc. are inputted, and Microcomputer 14a is supplied through the 
external interface 14e. With Microcomputer 14a, these data are processed using CPU or RAM 
according to the software program stored in ROM. 

[0034] Thus, a motor controller 14b is controlled according to the data which specify the 
configuration of the processed paste pattern. The X shaft motor 15b, the Y shaft motor 1 5c, or 
I5d of theta shaft motors rotate by X-axis driver 14cb and Y-axis driver 14cc or theta shaft 
driver 14cd. Moreover, Encoder E is formed in the revolving shaft of these motors. The rotation 
(the amount of driving operation) of each motor is detected by this, and it is fed back to 
Microcomputer 14a through X-axis driver 14cb and Y-axis driver 14cc or theta shaft driver 14cd, 
or a motor controller 14b. It is controlled so that the X shaft motor 1 5b, the Y shaft motor 1 5c, or 
15d of theta shaft motors rotate to accuracy only the rotation specified with Microcomputer 14a. 
Thereby, the paste pattern 19 of the above-mentioned request on a substrate 7 is drawn. 
[0035] Moreover, the measurement data of the optical displacement meter 3 is changed into 
digital data with the A-D converter which is not illustrated during drawing of a paste pattern. 
Microcomputer 14a is supplied through the external interface";14e. and comparison processing 
with the data which specify the distance between the above-mentioned nozzle 1 and a substrate 
7 here etc. Is made. If a wave is shown in the surface of a substrate 7, this will be detected with 
Microcomputer 14a based on input data, a motor controller 14b will be controlled, and the Z 
shaft motor 15a will be rotated by Z-axis driver 14ca. Thereby, the paste storage cylinder 2 
( drawing 1 ) displaces to a sliding direction, and keeps constant the distance between the paste 
delivery of a nozzle 1 ( drawing 2 ), and the surface of a substrate 7. By forming Encoder E also 
in the revolving shaft of this Z shaft motor 15a, and feeding back the rotation of the Z shaft 
motor 15a to Microcomputer 14a through Z-axis driver 14ca or a motor controller 14b by this It is 
controlled so that the Z shaft motor 1 5a rotates to accuracy only the rotation specified with 
Microcomputer 14a. 

[0036] The various data of the data of the paste pattern which should draw, the data at the time 
of nozzle replacement, etc. processed and generated with various data and Microcomputer 14a 
which are inputted from a keyboard 17 are stored in RAM of built-in on Microcomputer 14a. 
[0037] Drawing 4 is shown drawing the Measurement Division situation of the amount of heat 
elasticity of the X-axis ball screw 20 or the Y-axis ball screw 21 in drawing 1 , and specifically 
When each ball screws 20 and 21 for table actuation carry out heat elasticity during operation of 
equipment, it is shown how the mark 19 for the amount measurement of heat elasticity prepared 
in the adsorption base 1 3 within the visual field BF of the image recognition camera 11a 
displaces. 

[0038] In drawing 1 , the ball screws 20 and 21 generate heat as mentioned above by friction 
with the thread part and the nut which it screwed, and according to the generation of heat, these 
ball screws 20 and 21 are extended, it is shrunken, or they are carried out. Here, in order to 
make elasticity free (that is, elasticity is missed), the ball screws 20 and 21 are constituted so 
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that it may be extended to an opposite direction with a motor mounting edge. 
[0039] The substrate 7 currently laid on the adsorption base 13 keeps the same dimension 
unrelated to elasticity of the ball screws 20 and 21. The location and die length of a paste which 
are applied to a substrate 7 are set up in the distance from the reference position of the 
adsorption base 13. and are given with the rotation of servo motors 15b and 15c. [ if the die 
length of the ball screws 20 and 21 is eternal, the specified rotation will become the travel of the 
adsorption base 1 3 as it is, but ] If the ball screws 20 and 21 expand and contract, even if it 
moves the adsorption base 13 with the specified rotation, a substrate 7 will move to a different 1 
location from the setting-out location of the X-axis and Y shaft orientations, and deflection will 
produce it between this setting-out location. 

{0040] When this forms a paste pattern, a gap will arise in the spreading location of a paste and 
it becomes impossible to form a paste pattern in a desired location with a sufficient precision. 
Therefore, it is necessary to grasp this heat elasticity and to amend the rotation of servo motors 
15b and 15c. 

[0041] Then, as shown in drawing 4 , suppose that the core of the mark 19 for the amount 
measurement of heat elasticity established on the adsorption base 13 ( drawing 1 ) in the visual 
field BF of the image recognition camera 1 1a ( drawing 1 ) was located from the zero OP of the 
visual field BF in the, location of (X0, Y0). The center position of this mark 19 for the amount 
measurement of heat elasticity is obtained by carrying out Image Processing Division of the 
center of gravity of the image of this mark 19 for the amount measurement of heat elasticity 
read with the image recognition camera 11a with 14d ( drawing 3 ) of image processing 
systems. The data showing the center position of this obtained mark 19 for the amount 
measurement of heat elasticity are made to store In RAM built In Microcomputer 14a ( drawing 
3). 

[0042] Now, servo motors 15b and 15c are driven, and it carries out to having made it rotate so 
that the core of the mark 19 for the amount measurement of heat elasticity may move to the 
location of [X0+DX] and [Y0+DY] from the zero OP of a visual field BF. Here, the relation 
between distance DX and DY and the rotation of servo motors 15b and 15c is set up with the 
reference temperature of arbitration, and is made into distance from which the mark 19 for the 
amount measurement of heat elasticity does not separate from a visual field BF. However, 
supposing the core of the mark 19 for the amount measurement of heat elasticity moves to the 
location where only distance dX and the distance of dY shifted further by extension of the ball 
screws 20 and 21 The distance [DX+dX] by this and [DY+dY] are obtained by reading the mark 
19 for the amount measurement of heat elasticity with the image recognition camera 11a. and 
carrying out Image Processing Division with 14d of image processing systems. In addition, 
when moving the mark 19 for the amount measurement of heat elasticity, you may make it drive 
servo motors 15b and 15c simultaneously, and may make it drive them according to an 
individual. 

[0043] In this case, distance dX and dY are what is depended on the elongation of the ball 
screws 20 and 21 . This elongation needs to reduce the rotation of the ball screws 20 and 21 by 
servo motors 15b and 15c, in order to make it the core of the mark 19 for the amount 
measurement of heat elasticity come to the location of distance DX and DY, since it cannot 
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return to a dimension. However, since distance dX and dY cannot be calculated during 
spreading drawing of a paste, the rotation of the ball screws 20 and 21 is amended from the 
movement magnitude of the mark 1 9. 

[0044] The X-axis, the migration preset value LX of the substrate 7 of Y shaft orientations, and 
LY can express the target movement magnitude of a substrate 7 with a degree type if OX OY 
the X-axis of the ball screws 20 and 21, and the heat degree of shrinkage in Y shaft orientations 
are set to alphax and alphay, respectively. 
[0045] i 

Migration preset value LX=(1 -alphax) x target movement magnitude OX - (1 ) 
Migration preset value LY=(1 -alphay) x target movement magnitude OY - (2) 
However, they are alphax=dX/Dx and alphay=dY/DY. 

[0046] Since the location of the start edge of a paste pattern or termination which carries out 
spreading drawing on a substrate 7 is decided by migration of a substrate 7 and timing of the 
paste regurgitation from a nozzle 1 , it can also set up the location of these start edges or 
termination by both the above-mentioned formulas. 

[0047] In addition, in the above-mentioned formula (1) and (2), heat degree-of-shrinkage alphax 
and alphay shall have a forward sign and a sign negative when contracting, respectively, when 
the ball screws 20 and 21 develop. 

[0048] Therefore, not only when the ball screws 20 and 21 develdp by overheating, but even 
when getting cold and contracting by the open air etc., the above-mentioned formula (1 ) and (2) 
can be applied as it is. It can judge easily any of positive/negative are used by comparing with 
the data at the time of former measurement whether distance [DX+dX] and [DY+dY] are 
increasing or it is decreasing. 

[0049] [ the control unit 14 ] if the data of the location of the start edge of the target movement 
magnitude OX. OY, and a paste pattern or termination are inputted from a keyboard 17 
Calculate by both the above-mentioned formulas and the adsorption base 13, the migration 
preset value LX, and LY are calculated. This preset value LX and the rotation of the ball screws 
20 and 21 corresponding to LY are obtained, it stores in RAM of Microcomputer 14a, and 
spreading drawing of the paste pattern of the die length of a request in the location of the 
request on a substrate 7 is carried out according to processing operation shown with the 
following flow charts. 

[0050] Processing operation of the control unit 14 for paste coating drawing by this embodiment 
is explained hereafter. 

[0051] In drawing 5 , the charge of a power source will perform the initialization action of a paste 
coating machine first (step 200). (step 100) This initial setting is performed as shown in drawing 

[0052] Namely, in drawing 6 . the Z-axis table 4a, X axis table 5, the Y-axis table 6, and theta 
shaft fable 8 are positioned to the home position which was able to be decided beforehand (step 
201). The data about a paste pattern, i.e., the data about the nozzle to be used, The data about 
the discharge pressure of a paste related to the height of a paste pattern, The data about the 
height of a nozzle, the data about the regurgitation, starting position of a paste, Setting 
processing which once stores the position information about the relation between a paste 
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pattern and a substrate 7 etc. in this control unit 14 is performed (step 202), and the data about 
the regurgitation end position of a paste are set up (step 203). 

(0053] The data input for these setting out is performed from a keyboard 17, and this input data 
etc. is stored in RAM of built-in in Microcomputer 14a ( drawing 3 ) as mentioned above. 
[0054] After the above initialization processing (step 200) finishes, in drawing 5 , the location of 
the mark 19 for the amount measurement of heat elasticity in the time of a start up (state in 
which the ball screws 20 and 21 have not carried out heat elasticity) is measured (step 300). As 
this location measurement was shown in drawing 4 , after moving the mark 19 for the amount 
measurement of heat elasticity into the visual field BF of the image recognition camera 11a, The 
center position on the coordinate of the mark 19 for the amount measurement of heat elasticity 
photoed with the image recognition camera 11a (distance from the zero OP of the visual field 
BF in drawing 4 (X0, Y0)) is measured with 14d of Image processing systems. 
[0055] Next, carry the substrate 7 of the drawing object of a paste pattern in the adsorption base 
13, and adsorption maintenance is carried out (step 400). The location (distance [DX+dX] in 
drawing 4 , [DY+dY]) of the mark 19 for the amount measurement of heat elasticity in operation 
is measured (step 500)" A difference with the coordinate location of the mark 19 for the amount 
measurement of heat elasticity previously measured at step 300 is searched for, data are 
converted into actual lepgth based on said formula (1) and (2), and the rotation of servo motors 
15b and 15c is amended (step 600). 

[0056] At this step 600,; in advance of spreading drawing of all the paste patterns by which 
spreading drawing is carried out, amendment of the rotation of servo motors 15b and 15c is 
collectively performed on one substrate 7, and the data obtained by the operation of this 
amendment are stored in RAM of built-in in Microcomputer 14a. This is for avoiding that the 
paste in the paste storage cylinder 2 deteriorates with time amount progress, and a desired 
paste pattern is no longer obtained. That is, many data required for spreading drawing are 
prepared beforehand, and it aims to draw a paste pattern on a substrate 7 at a stretch at 
homogeneity. 

[0057] And although substrate preliminary positioning processing (step 700) is performed, it is 
explained to a detail that drawing 7 is also about this. 

[0058] The mark for positioning (not shown to drawing 1 ) first given to the substrate 7 ( drawing 
1 ) carried in the adsorption base 13 beforehand in drawing 7 is made to photo with the image 
recognition camera 11a (step 701). It asks for the center-of-gravity (core) location of the mark 
for positioning within the visual field of the image recognition camera 11a by Image Processing 
Division. (step 702). And the amount of gaps of the core of this visual field and the center-of- 
gravity location of the mark for positioning is computed (step 703), and the movement 
magnitude of X axis table 5 for moving a substrate 7 to a desired position and Y-axis theta shaft 
table 6 and 8 ( drawing 1 ) is computed using this amount of gaps (step 704). These computed 
movement magnitude is converted into a servo motors [ 15b, 15c, and 15d ( drawing 1 , drawing 
3 ) ] control input (step 705), and servo motors 15b, 15c, and 15d are driven according to this 
control input (step 706). Thereby, these X axis tables 5, the Y-axis table 6, and theta shaft table 
8 move, and a substrate 7 moves to a desired location. 

[0059] The mark for positioning on a substrate 7 is made to photo with the image recognition 
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camera 11a again with this migration. The center of gravity (core) of the mark for positioning 
within the visual field is measured (step 707), and it asks for the deflection of the core of the 
visual field, and the core of the mark for positioning, and stores in RAM with built-in 
microcomputer 14a as an amount of location gaps of a substrate 7 (step 708). And it is checked 
whether the amount of location gaps is in the tolerance delta X and delta Y shown in drawing 2 
(step 709). If the amount of location gaps is within the limits of this, it will mean that this 
substrate preliminary positioning processing (step 700) was completed, but if the amount of 
Ideation gaps is outside this range, it returns to step 704 and a series of above processings are 
performed again, and it will repeat until the amount of location gaps comes to go into the above- 
mentioned tolerance delta X and delta Y. It means that the substrate 7 was positioned as the 
point which is going to start spreading from this of a substrate 7 applying [ request ] was in 
tolerance (**X, **Y) from just under the delivery of a nozzle 1 by this. 
[0060] After returning to drawing 5 and completing processing of step 700 as mentioned above 
again next, it shifts to paste film formation processing (step 800). Drawing 8 explains this 
hereafter. 

[0061] In drawing 8 , the control unit 14 moves a substrate 7 to a spreading starting position first 
(step 801). Migration to this starting position is performed using the correction value of the 
amount measurement data of heat elasticity about the ball screws 20 and 21 for which it asked 
previously. Since it is positioned in the desired position by substrate positioning processing 
(step 700 of drawing 4 ) in which the substrate 7 was previously explained at this time, a 
substrate 7 can be moved with a sufficient precision to a spreading starting position. 
[0062] Furthermore, a nozzle 1 is moved to the set-up height position (step 802). That is, it is 
made for spacing from the delivery of a nozzle 1 to the surface of a substrate 7 to become equal 
to the thickness of the paste film which should be formed. A nozzle 1 makes the regurgitation of 
a paste the control unit 14 start from this spreading starting position, in response to the fact that 
migration of the nozzle 1 was completed (step 803). 

[0063J Next, the control unit 14 incorporates the data measuring of spacing from the paste 
delivery of the nozzle 1 by the optical range finder 3 ( drawing i ) to a substrate 7. The wave of 
the surface of a substrate 7 is measured (step 804), and it is judged whether the measuring 
position of this optical range finder 3 is on the paste film (step 805). For example, if the data 
measuring of the optical range finder 3 changes extremely or a wave exceeds an allowed value, 
it will judge with the measuring point having crossed the paste film. When there is no measuring 
position of the optical range finder 3 on the paste film, the correction data for moving the Z-axis 
table 4a based on this data measuring are computed (step 806). And the height of a nozzle 1 is 
corrected using the Z-axis table 4a, and the location of the nozzle 1 in Z shaft orientations is 
maintained to the set point (step 807). 

[0064] On the other hand, without carrying out processing of (step 805) and step 806,807, when 
the measuring position of the optical range finder 3 judges with under passage of on the paste 
film, the height of a nozzle 1 is held in the height before this judgment, and the regurgitation of a 
paste is continued. If it sets without changing the height of a nozzle 1 since there is almost no 
change in the wave of a substrate 7 in many cases while a measuring position is passing 
through the paste film top of slight width, it is changeless in the regurgitation configuration of a 
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paste, and, thereby, the paste pattern of desired thickness can be drawn. 
[0065] Next, it is judged whether the control unit 14 ended the set-up paste regurgitation (step 
808). If it is termination, the paste regurgitation Is ended (step 809), and the paste regurgitation 
will be continued if it has not ended. Furthermore, it is judged whether set-up pattern operation 
was completed (step 810). This processing is processing operation which judges whether the 
end point of the paste pattern which had drawn continuously until now was arrived at. This end 
point is not necessarily an end point of the pattern of the whole desired shape which draws to a 
substrate 7. I 

[0066] If it is not an end point, it will return to substrate surface waviness Measurement Division 
processing (step 804), and a series of above processings will be repeated. In addition, if a 
measuring position finishes passing through a paste film top, it will return to the original center- 
to-face dimension correction processing (step 806,807). 

[0067] Thus, if formation of the paste film is performed over the whole pattern of desired shape 
(step 810), a nozzle 1 will be raised (step 811) and this paste film formation processing (step 
800) will be ended. 

[0068] Now, since it means that the spreading drawing operation of the paste in the substrate 7 
by which returns to drawing 5 and installation maintenance is earned out on the adsorption base 
13 was completed after doing in this way and completing paste film formation processing (step 
800) of a desired pattern The substrate 7 is discharged from the adsorption base 13 (step 900), 
and it is judged whether all the processings before step 900 are suspended (step 1000). That is, 
in carrying out spreading drawing of the paste by the same pattern as two or more substrates 7, 
it returns to step 400, and repeats and performs processing to step 900. Thereby, mass 
production nature becomes high and reduction of the cost of the goods manufactured can be 
aimed at. 

[0069] As mentioned above, in this embodiment, after measuring in simple heat elasticity of the 
ball screws 20 and 21 which drive a table for every substrate, in order to draw a paste pattern, 
in precision, the location and dimension of a paste pattern which-were drawn become good a ' 
desired thing. 

[0070] Moreover, since heat elasticity of the ball screws 20 and 21 is measured and the rotation 
of these ball screws 20 and 21 is amended based on this measurement result No matter change 
[ what ] may arise to the die length of the ball screws 20 and 21 by rotating a high speed, in 
precision, the location and dimension of a paste pattern which were drawn on the substrate 7 
become good a desired thing. 

[0071] In not changing heat elasticity of the ball screws 20 and 21 substantially every substrate 
7 Between substrate loading processing (step 400) of drawing 5 . and the mark measuring 
process under operation (step 500) As shown in drawing 9 . predetermined number count 
processing (step 450) in which the processing number of sheets of a substrate 7 is checked is 
prepared. In performing the mark measuring process under operation explained by drawing 8 
only when it became the set-up number of times (step 500), and data conversion processing 
(step 600) and not resulting in a predetermined number Processing of. this step 500,600 is 
omitted, it can progress to substrate preliminary positioning processing (step 700) from 
substrate loading processing (step 400), arid improvement in the speed of processing can be 



JP,09-122554,A(1997) [CLAIM + DETAILED DESCRIPTION] Seite 13 von 13 

attained by this. 

[0072] In addition, when the fastener means of the substrate 7 is prepared in theta shaft table 8, 
you may make it form this mark 1 9 for the amount measurement of heat elasticity in theta shaft 
table 8 in drawing 1 , in the above embodiment, although the mark 19 for the amount 
measurement of heat elasticity is formed in the adsorption base 13 on theta shaft table 8. 
Moreover, what is necessary is just to form this mark 19 for the amount measurement of heat 
elasfjcity in the adsorption base 13 on the Y-axis table 6 etc. in what is not equipped with theta 
shaftUable 8. In short, that what is necessary is just what moves to X and Y shaft orientations as 
what forms the mark 19 for the amount measurement of heat elasticity, a thing is named 
generically for the mark 19 for the amount measurement of heat elasticity in this way, and it is 
called the table which formed the mark 19 for the amount measurement of heat elasticity. It is 
not limited to the thing of a circle configuration as shown in drawing 4 that what is necessary is 
just the configuration which can pinpoint the center position clearly and easily by Image 
Processing Division as a configuration of the mark 19 for the amount measurement of heat 
elasticity. 

[0073] In order [ moreover, ] to attain shortening of the duration in the spreading machine 
initialization processing (step 200) in drawing 5 You may make it move each data beforehand 
stored in the external storage 18 connected through the external interface 14e ( drawing 3 ) to 
RAM ( drawing 3 ) with built-in rfticrocomputer 14a ( drawing 3 ). 
[0074] Furthermore, the measured data are stored in the external storage 18 ( drawing 1 , 
drawing 3 ), storage capacity amplificatlon-ization of RAM with built-in microcomputer 14a is 
measured, or the data about the Measurement Division result are stored in the external storage 
18. and the facilities for utilization of a later can be given. 

[0075] Furthermore, the adsorption base 13 in which a substrate 7 is laid is fixed, and the 
direction of a nozzle 1 [ range finder / 3 / the paste storage cylinder 2 and / optical ] In the paste 
coating Machine it was made to move to X and Y shaft orientations, the above-mentioned mark 
1 9 for the, amount measurement of heat elasticity is formed in a nozzle 1 , the paste storage 
cylinder 2, the optical range finders 3. or such support. The same effectiveness is acquired by 
this performing processing operation at the time of forming the mark 1 9 for the amount 
measurement of heat elasticity in the adsorption base 13 etc., and same processing operation 
10076] 

[Effect of the Invention] As explained above, according to this invention, spreading drawing of 
the paste pattern of desired shape can be carried out with high degree of accuracy in the 
location of the request on a substrate at a high speed. 
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$ m 3 ©ttfflr- * (IB* L*V> A - D£&8§T'tV 

k^r-Hlc^^xr^nyi 4 atioTfctfi;* 
ft, t-^3>hn-5l 4btfSJffll5ntZttK7'C 

CftKJij. *-*httlM2 (HI) A'iT^lcSE 
ffiL-CVX/H (02) «^-^h»tffiQtSfi7(0t 
ffit<0|BI<Dffi«%-$te«o. COZttt-^ i 5 a© 

T Z I 5 a <omnZZ ft K7-</< 1 4 c a * 

*-*3VJ>D— 5i 4 b*/>LT-?-l'3>l 4a(C7 

-r-K>W*t3cifcj:9, Z *H~* 1 5 atfTY 
3> 1 4 a Cl^T^SftSUfcatfttjEliicsgt 

[0 0 3 6] mt1%<-*Y>\*-yo?-$^; ^ 



mr-tQm, T^3>1 4a JClWtORAIHEtt 

wefts, 

C0 0 3 7]H4ttHlfc»«xi*-;Mat'2o^ 

2 nmmm^tcmmuztis. mms^*? 

(0 0 3 8] a 1 fcfcivf, #-^tet2 0. 2 1 li, 

2 0. 2 1tfflitFft5«A,«i)-r* 0 ccf, #-/Ha 
U2 0. 2 Itt, ftSfciifttOitS (BP'S, ft*8 

C0 0 3 9] WHi.l 3±lc«|£ftr^*»K7tt4t 

-;i4ai;2o. zioftttfcfflMfcRc^HfeT 

5b. 1 5c©0lEl-p4*5n5 o #-;KaC2 0 
2 1 <Dg WSTfcfttf, JBSSftftBCIlitOS 
*«**! 3<DfHMB|ic&«#, 4?-/PtaU2 0. 2 

1 tf#***fc, fte«n^BiEiTft«6 1 3 sis 

5. . V 
[0 0 4 0] C<DC£tt, h/^-i/^fS 

- * 1 5 b. 15 cOOIga^aiETSf&S^S,, . 
[0 0 4 1]*CT, a4(C^t±9{c, B»gai*^ 
7 1 1 a (01) ©JiSFBFrtlcfc^T, ig^ , 3 

(an tm<it\Km&mmi£m-?->; 1 9©^, 

tfJWBFORftOPfrS (X.. Y.) ©tiSfCfcofc 
fflv--^ l 9©B«tDAC«ilflHBaiW 1 4 d (0 

3) TW«aa**ci:icj:oT»&n*. ^stifec 

tt. vY^D^Vtra-^! 4a (H3) ,c rta?nfc 
RAMK««?^Tfe< c 

[00 4 2] ?T, V-**-jr 15b. 15c*ffift 
IWWMfflSffiT-^ l 9QiHtt<aVBF4>K& 
OP^S (X. + DX) . CY. + DY) «DfillIlc©«-r 

si^tEes-ttrctrs. cct. s«dx, dy^ 

15 b. 15c OBIEitcDlB^iiffSa) 



(6) 
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-;Mai;20. 2 KDtliciO. £6ic,£BdX, 
dW)mmzirfnrcm\zmmmfem-?-t i 9 

Q$&tf8ftlft£?«£. cnt«t5K!* (DX + d 
X] . fDY + d Y} tt*M*$Sfi9!£fflY-* 1 9£g 
»iEiS**51 1 a TBftBBBBl 4riT? 

Jffir-t i 9tM2«ilH. l 5 

b. 1 5 cttHetrB»t*Ji3fc:LTti^U AM !0 

[004 3] C<#SS» EKdX. dYtt#-/Mai;2 5. 
0. 2 ldfttffcJ: 5 C©#y«7ttcSHf* '[00 4 5] 
»»^1LX= (1-ax) xlff^moX 
S»»£11Y= (1-ay) xilgfilOY 
fit. ax = dX/Dx, ay = dY/DYT'£S 0 
[0 0 4 6] S«7±lc£ftffiIi*S'*-XM*-y 
OKWMtttOttWi. SS 7 O^flfc / X;H ft" 6© 

mmw*>±£M$.?miT&< c i^t-**,, 20 

[0.0 4 7] 4*5, ±SS (1) . (2) fcfc^T, B 
tttt^ox, ay(i#-/Mat;2 0. 2 1 

[0 0 4 8] Se-.»t\ #-/HaU2 0. 2 1 &mx® 
a«4£"«M.TiKimB* 
Tt. ^OSt±ES CD . (2) «:igmt5Cttf 

x+dx) , (DY+dY) mmix^itf'ittztt 

*'>LTi/>5*>«rtt«iOil8£«<0r-?ttfc«t5Ci: 30 

[0 0 4 9] fcwsi 1 4 r*tt, ats^aaox. o 

Y, ^-Xh/^-VOttB^aWHSUiOr-jrtf* 

K ®3£l 3t£8|g£fiLX, LY£#*T> CO 
58£1LX. LY<c!S5tf-;Mat;2 0, 2 KOBE 

ot. Sffi7±03rSOfi[StCRlrS(DSJ<D^-Xh^ 
*-y*B*afiT*. 40 

[o o 5 o] wt. cmmmx-v^-x vmrn 

[00 5 1] EI5tCfcV'C. SiKi&^AJn^t (Xf 

-yyi oo) . it, *-zh£m<Dm&zmz 

%m* (XT7^2 0 0) o C<0»JB&S'i, 06 fc 

[0 0 5 2] BP"^ 06(Cfcl>T, Zttr-7>!/4 a* 
X«r-7/t'5. Yttf-7;l/6. afar-?/^** 
*^J66>nftl5.'iS<4a(cfSi@95^L (x-f 7 7*2 0 
1) . ^-Xh/^-yt-^-nD-f-:?. S^. G&H 50 



15b. 1 5cK«t5^-^fel:2 0. Z\m%Wt 
85 LTfc LfrU ^-XKABfrSSffl 

4>£g»dX. d Y£#ft5Ci:j!>'T?£St,*DT\ v- 
* 1 90lMM*»&#-jHai; 2 0,21 eBCtftfll 
iEI..TJ3<. 

[0 0 4 4] XII. Yf4^|fil£OSfi7©^i(||^lL 
X. LYtt*4r, SC7Oifll»ftl«^40X. 0 
Y. tf-;l/tai:20. 2 1<DXtt. Y«^|fi)T-<Oi»#|g 



•(1) 

:■■ (2) 

ffiSf-^H*C©$i|ffl!£a 1 4£-Bfg*At5&£ 

«ii*fTft^ (xr7^2 0 2) ^-xhvmm 

[0 0 5 3] Cft£g£©fci!>©T-*A;ott*-;K- 
fci^c, v-r^ n^ytfa-? l 4 a (03) fcfljg* 
[0 0 5 4] lU±<ommfSt&VSM (XT 7 7*2 0 0) 

JSbSfc. H5te*»^ nana* (#-;i/fei;2 
0. 2 ItfWNIlT^^I) t'«lR#tSiilB$ffl 
t-* 1 9<ottB*a3*rs (xt?73oo> . ceo 
ffllMBU. H4tejpLfcJ:5li:. B#iRtn£fl|7-- 

* 1 9mm&ij*7 1 1 a-owii faks*** 

B£BB£Bl 4dC.J:-3TB»B»»y-?l 1 
fig (04tCfctt5«SFBF0g£OPj!p&©ffiB (X 

.. y.) ) %jtWT<&fc«"e«*. 

[0 0 5 5] *fc. ^-Xh/<^-yco«ii^<DS« 
7*«B#1 3e»«LTWMHI84t (Xr-v^4 0 

o) . afetpT'O&flisaiijisfflv-? 1 9(oeat w 

4X'<DSm (DX + dX) . (DY + d Y) ) <08J^«- 
ff4t' (XT7X5 0 0) . 5ttCXT7 73 0 0T'!l!S 

LT^*»w«BSiSfflT-9 1 vommimtom* 

m, Slidit (1) (2) (CS^JV>T. r^?-||Sf 
»C»SU 15 b. 15 c<0@gi*MiE 

^ 5 (X-f 7 /6 0 0) . 

[0 0 5 6] CcOXry/6 0 0T*tt. lft<0Sfi7± 
TfeVioT, 15 b. 1 5 C©S(E 



(7) 
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&<4*c>:£gttakii>T-fcS 9 bps, &nms£& 

«tt«7'-5ttlttoTiPHiLT**, -«C»S7± 
©T*&*. 

co o 5 7 ] * it, mmmmm v&y i 
7oo)th45*«. cn*a 7 r-ioTPaiiciiiiBt 

[0 0 5 8] H7tCi3W, JM\ 1 3 fcflMSS 
tlft«S7' (H 1 ) tWW?nTi'*ttK**«v- 
»■ (H 1 fcflwtff) &HMM*;<7l 1 aT'SKS 

^ Ut7^7o i) , mmsm*y\ \*mm\ 

$65 (Xr-y7'7 0 2) . ?LT, C©$»©<K<£ 

ffiaft*fflv-- > oiotui t orm*jiffl i (xr 

»'77 0 3) , :CftH4»>T. S«7%Bflgfi[a 
K#ftf-eSfci&©Xi&T-7">l'5. Y«r-7;l/6S 
#fl»*-7*8 (HI) Wmzmt* (Xr>y 
X7 0 4) , UffiLfccne»ill*-9--^€-^ 1 5 
b\ 15 c. 1 5d (Hi. S3) ©SfttlcfcSL 
(Xrv77 0 5) , frfrSJtttltelSDTtf-**- 
*15b. 1 5c, 1 5d%WtZ (Xr-y77 0 
6) . CfttCfcO. cneXttr--/;l/5, Y«t--^ 
e«S.r-7;l/8tf»ftLTS«7*'3ra©ffiBt 

[0 0 5 91 S«Sfi7±<D{fiBi* 
l6fflT-^*ii«sa*^7l 1 aT'«BJ€T, *© 
^rtT©ffilfc*ffi7-£©t& (#&) £ffj||c 

(XX-/X7 0 7) . -?-<Offi»fl)tfii»f:&B^J6fflv- 
t<0*bt<r>U£*m. SK7<Dffil-fnii:LTv 
^^□3Vt!a-i»l 4art«©RAM(Cft«t5 (X 
xyX7 0 8) „ *LT, fil1*ftfti><B2 KiBLfcS'f 
S«BAX, AYt$5frgfr«ffi-r5 (Xf-/r7 0 
9) . <41fftftf;:©t6Bflfc:J5tltf, C^ftS^fiS 

&.m&mm (xr-y7*7oo) *<«E7Lfcct»c45 
airnifltconmicftntf, xfyX7 0 4 

£MoTfcLh©HI©«iS£??tffr;S:i,\ ffiimttf 
to cniCfcO, M7©Cft#5iji«|Hti,j;3fc 

t«Bfsa*^*vx;v i ©&tajp©irF<fc offgea 
(ax. ay) rtjcfe«j;-5»c. msiimmmzn 

[0 0 6 0] Stf, H5(cSr?T. KlbOJ^lcLTX 
*y7"7 0 0O«yi*<**7Tr*£, <fcfc, 
figfflS (Xr-y 7*8 0 0) «T, H8 

[00 6 l] BSfcfe^T, ft?, Hf^li 4U£^ 
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mma^vmn. zo, z 

£5o coif, S«7tt, ftfciBB,UcS«<&Sfti!> 

ni (suoxf 7^700) K^Tffimmmm 
»»«tiTi'*©T. i*7^«aa4i^te{fii{c 

[0 0 6 2] /XVH*8£Jftfcff£ftBK 

gite-es (XT778 0 2) „ w*>* yx/n©»tai 
o*s«S7©«ife©H)i#, jBfig-r-ct^-xh 

03) . 

[0 0 6 3] mm 1 4«. )t¥sce«tt3 

(HI) tcJ:5/X;H©^-XhttmP6^SS7$ 
T©fflSI<DSia!|-r-*4^t)^r', S«7©Sa<03 
fcO*iSI£L (XryT'8 0 4) , C©)fc$i£E 
«H-3©IHWMW<- x H±T**fr5fr£ffl£* 

a, cmMT-$z&K.ztoT-7>\,4 amwmt 

Sft»©»jEr-**JiajtS (Xr-yX8 0 6) . * 
LT, Zttr-7H<4 a%ffl<,'T/'X/H oaSfcflUE 
U Z»^t?©yX;H©fiiH*SS^nclHtt5 
(XT7X8 0 7). 

[0 0 6 4] cnicttU Jl^SIBB{|| 3<Diti(lHiHa' 
^-XhSJi^IjgiftWSLfcli^fca^Xr-yXa 
30 05), Xr-y7"806. 8 0 7©iaa^t5ci:4 

xh©Btta*««t5. i**«©^-xhji±^fli 
tea^ia+©ttictt. Sfi7©^te»}{c«5&isfk 

<i. ^-xh©Btffi}gttfc|gfk«4<; cntio, 

^rli©*«©^-X h/^~V«-«|< c fcff?t 5 0 
[,0 0 6 5] MWtHi 4tt, K£?nrc^-X 
httHl%87Lft)!)^?:iaj^t5 (Xr-y^SO 
8) . 87«5tf^-XM!ttii*f!7L (XryX8 0 

40 9) , RTLT^wntf, ^-x hqtm^aia-rs. 
^ts (xf-y/8 1 o) . c©«ia«, cnsr-sti? 
^mm.tmmffX'hi 9 c©»7^«^rut 

8fi7 tct8it5m2«ttt»©^?->'©»7^Tti 

[0 0 6 6] »7i5T-5:i7ftlf, SSSS^fcOitajJa 
1 (Xr y X80 4) «cSoT£U:©-a©iaa«ao 
Sr. 46, WiaifilBa^-XhH^iaLgSi:, 
50 7C©/X;U«f»IJ8S UryX8 0 6. 807) fC 
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[0 0 6 7] cojsklt, <-*mmmm. 

8 10), /X;H*±H££T (Xfy78 \ 1) . 
C<D^-XhmBmm (Xr77*8 0 0) fcilTT 

[00 6 81 2T. COJ^lCLT. §fa<n/^-V<£> 
"S-XMUfcigjiaa (Xf 778 0 0) A^7t5t. 
BSfcHoT, &8&1 3£«B£#£tn>*S«7 

i<om7*m£l3frt>mi (Xt77*9 0 
0). XT779OOWffl0Ma*#lfc**ft»H7fr 
4¥"]5g*5 Uf-^lOOO) . EPS, (tftft<Dft£ 
7teBt:/<?-yT^-Xh*£fcjiB*5«£K{i, 
Xf7 7 4 0 0 T Xf y 7 9 0 0 £ T'OffiUfcH 

[00 6 9] «J:©J:*fc. £<0**JHrett, f-7 
*tttt**-*toU2 o. 2 i <oj»«»lt*S««fc: 
■»WfcittLTfr6*-XM*-V«W**fc 20 

[0 0 7 0] #-/Mai;2 0. 2 toimi^M 
•a-SCi.tJ:oT*-;l/toi;2 0. 2 KDS^fcifOJ: 
[0071] *-*fe C 2 0 . 21 fiMR#«A<HftT ft 

•?7^4oo) tag^T-bsijaia (xr?75 

0 0) fc©ffl»c, 09 g«7©«ig&8t 
%ttBtSB£BftA*»hfla (Xt y74 5 0) * 
Ktt, KJtU/tElftfcftofctS^fc©*. B 8 TOOT I 
fcaiE*OT-*MS*H (Xfy 75 0 0) ^r-7 

&iiaa (xt7^6oo) *ff4ir\ asaftfcse 
»ur: ifiSKJaa (xf 77400) *6«k? 

SttKftftffil (Xf 777 0 0) KltfJWSC 
*. 

[0 0 7 2] £6. «±©«lnB«Ttt. 0 1 Kfel,' 

r, .%#»«ai«fflT-7 i 9%««t-7/U8±<o% 

#^1 3tCgtfTV5tf, 0tfif-7/l/8»cH£7©@ 
S^SA'SttenTV^JS^Jcti, OHf-y^lcc 
<o*s#«*»J;Efflv-7 l 9*ait4i7KLT6J: 
l<\> 9l&f-7rt'8£(I*-IV£<,'t><OT-l*; Y 
«f-7/l/6±©%;tfcl 34£fcc<0*HM81ffl£ffl 
▼-7 1 9*S*>*iv(c^ntf«ki ( > 0 S4"5ic< iftff 

ffitffls/HT-7i.9£atts*>©i:Lm x, y« 50 
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£i&K8»t« feOT-fentf J: < . ©J: -3 fcT»W$«fi 
Bl5fcffl^-7 1 9ttO*. etfcLT. 3Si#t8fi!lJSffl 

^-7 1 9«attrcf-7;vti,>7. 

-7 I 9©JB«fcLTtt. ffifiMaaTt©*£»ttH*lfl 

[0 0 7 3] * ft, B5lc«(t«it««1ninjS£»l 
(Xf y72 0 0) ?0ffiB*flQ!8ilfl:*B«ft& 

tc ^a5-r>7-7i-x 1 4 e (03) zftirm 
inft^gpassai 8tcSitoTfiitrtLftSr 7 

V-C703yt;a-? 1 4 a (03) rtS{© RAM 

(03) fc»ti3teLTfcJ:V\ 

[0 0 7 4] SGJciftfllLftf -7*C*ttSW2t6g| 
SI 8 (Hi. 03) icmiX. V^7D3>lfa- 
*1 4aiW©RAM©E1tg|g*ff:*lt?fc!>. 1+ 

&B Of iJffl©fc«>©fcl*f|-% J: o Kt 5 C 1 1 T-f 

s. 

[0 0 7 5] 46K,,! S«7tf«»<*n*®&fjl 3«« 

£SBtf3£i:fetc, X. YBflfolcSfttSJ^fcLfc 
^-XhStofMatefc^Ttt, /X/H. ^-XMRitfilS! 
2. ft¥^itm5iHicne>©$&Wc±!2©& 

ffi8iiiiSfflT-7i wmztizzoictz,. cn 

fc<fc9, ftttfr 1 3kZfcm%WMlZ.m-7-9 1 9% 
WtftBAoaifttti: PB*©*ISIW**fT«: 7 C 1 1 

.to. Raoftxtfft&ns. 

[007 6] 

[%OT©$ll*] JDl±HmLfcJ:*fc. ^^icinff. 

«**toT«aK:awaiiiT*c ttf-ess.- 

[0ffiOffi*ftlttl«] 

[0 1 ] *mic i5^-x M«|0-||»ftS^ 
[02] Hlt:^LfeyX;l/f:ft*iEE«H-fcOEBB 
[03] 01tC*Lfc^-Xhifc8£fclt5$WgS 

[05] Bl t^Ufe*S»B88©^«:aff ©-S«:U1J€ 
106] B5fcfettS7n-*+-hT0fflJBR£«yi 
[07] 05{CfeltS7D-^+-hT-ODS*5 ; f(itai 
[08] 05lcfeitS7D-^+-f-T-O^-Xh^ 

djjaa^t7u-f +- hr-fcs. 
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7 WSl 
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9 
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12 yx/ux^a 
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1 4d mmmm 

14e n«-C>'?-7x-X 

1 5 a — 1 5 d 

1 6 m»*-* 
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io 1 8 tt&ifitaaa 
1 9 MW>i«effl7-^ 

2 0 XH*-jMaC' 
2 2 YIMt-JUfci; 
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